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京都大学 博士（情報学） 氏名 Jun-Li  Lu  
論文題目 
A Study  on Resolu t ion  and  Ret r ieval  o f  Impl ic i t  Ent i ty  




In  the  age  of  socia l  med ia ,  people  share  the i r  op in ions  about  the  rea l  wor ld  
by  wri t ing  microblogs  in  a  SNS p la t form (e .g .  Twi t te r  or  Facebook)  wi th  
re fe rences  to  en t i t ies  ( such as  p roduc ts ,  people)  and even ts .  Analyzing those  
re ferences  in  microblogs  can  be  usefu l  for  var ious  k inds  o f  appl ica t ions ,  
such  as  shor t  t ex t  (microblogs)  re t r ieval ,  t a rge ted  adver t i s ing  and  a  low-
cos t  way  for  publ ic  opin ion  survey .  Convent ional  research  work  has  a l ready  
ex tens ive ly  s tud ied  expl ic i t  en t i ty  re ferences  in  microblogs ,  which  are  
based  on  l i te ra l  t ex t  (e .g .  names  or  keywords)  of  en t i t ies .  However ,  impl ic i t  
re ference  cases ,  which  are  not  based  on  l i t e ra l  tex t  o f  en t i t ies ,  have  been  
increas ing  in  SNS p la t fo rms and  not  been  fu l ly  s tud ied  yet .  This  thes is  
s tud ies  the  reso lu t ion  and  re t r ieval  of  impl ic i t  en t i ty  re ferences  in  
microblogs  f rom mul t ip le  aspec t s .  
Chapter  1  ou t l ines  the  thes i s ,  inc lud ing the  research  background  of  the  
reso lu t ion  and  re t r ieva l  of  impl ic i t  en t i ty  re ferences ,  mot iva t ion  of  th i s  
research ,  t asks  involved  in  th is  thes i s ,  and  an  overv iew of  the  thes is .  
Chapter  2  d iscusses  and  overviews p rev ious  s tud ies  re la ted  to  our  research  
top ics  p resen ted  in  th i s  thes i s .  
Chapter  3  addresses  the  problem of  ident i fy ing  mul t ip le  ind i rec t ly  or  
d i rec t ly  re fer red  ent i t i es  in  a  microblog.  The  au thor  espec ia l ly  tack les  
ind i rec t  re ference  cases  by  deve loping  novel  fea tures ,  such  as  topic-based  
semant ics .  To  accura te ly  model  dependencies  among  en t i t i es  and  ach ieve  
h igh  computa t ional  e f f ic iency ,  we model  dependenc ies  by  a  condi t ional  
random f ie ld  model  wi th  adapt ive  dependency .   
Chapter  4  addresses  the  p roblem of  iden t i fy ing impl ic i t ly  or  exp l ic i t ly  
re fe r red  even ts  in  microblogs .  To th is  end ,  re fe rence- type-based  event ’ s  
contents  genera t ion  i s  u t i l i zed .  To  genera te  conten ts  fo r  impl ic i t ly  re fer red  
even ts ,  s imi la r  l inks  among microblogs  and  events  are  mined  by  c lus ter ing  
them respec t ive ly .  The  au thor  a l so  pred ic t s  the  re ference  type  fo r  accura te ly  
iden t i fy ing  impl ic i t ly  or  exp l ic i t ly  re fer red  even ts .  
Chapter  5  proposes  a  novel  approach  for  event  iden t i f ica t ion .  Since  
microblogs  and  events  are  d i f fe ren t  in  the i r  conten t ,  a  deep  t ransfe r  l ea rn ing  
f ramework  i s  in t roduced  tha t  dual ly  t ransforms microblogs  and  even ts  
respec t ive ly  such  tha t  the  t ransformed microblogs  and  events  a re  eas ie r  to  
be  matched .   
Chapter  6  addresses  the  problem of  search ing  for  microblogs  impl ic i t ly  o r  
expl ic i t ly  re fe rr ing  to  events ,  th rough a  search  API .  To  th i s  end ,  a  new 
search  process  i s  in t roduced  tha t  takes  dynamic  query  s t ra teg ies  op t imized  
by  search  exper iences ,  wi th  the  fo l lowing components .  (a)  Explora to ry  and  
exploi ta t ive  query  s t ra teg ies  are  in t roduced  to  search  for  microblogs  
impl ic i t ly  or  expl ic i t ly  re fer r ing  to  events .  (b)  To accura te ly  moni tor  the  
search  process ,  a  robust  re inforcement  lea rn ing  f ramework i s  p roposed  tha t  
p red ic t s  long- te rm re turns  o f  search  process  by  us ing  current  and  h is to r ica l  
search  exper iences .  (c )  To  increase  the  appl icabi l i ty  o f  th i s  research ,  on l ine  
query  s t ra tegies  are  op t imized  by  es t imat ing  the  re levance  of  microb logs  
us ing  the  re levance  es t imator  proposed  in  Chapter  5 .  
Chapter  7  summarizes  the  thes i s  and addresses  severa l  d i rec t ions  to  be  
explored  in  fu tu re  work .  
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